NO 

(M 
CO 



PATENT SPECIFICATION (") 1 327 614 



DRAWINGS ATTACHED 

(21) ApplicatioD No. 45401/70 (22) Filed 23 Sept 1970 (19) 
(31) Convention AppKcation No. 61225 (32) Filed 23 SepL 1969 in 
(33) Anslralia (AU) 

(44) Complete Spedfication poblished 22 Aug. 1973 

(51) Internationa] Classification A41D 21/00 

(52) Index al acceptaace 

A3V 13A 




(54) AN EAR-MUFF ASSEMBLY 



10 



15 



20 



25 



30 



35 



40 



45 



50 



(71) We. WoRMALD Brothers Indust- 
fiJf^cH""?';.^ company incojporated in 
the Slate of New South Wales. Conunon- 
weatth of Australia, of 208 Young SUeel. 
Waterioo New South Waks. 2017. Com- 
monwealth of Australia, do hereby declare 
the invention, for which we pray that a 
patent may be granted to us. and the method 
by »*jch Jt IS to be perfouned, to be oar- 
^^v^^ "1 and by the followbg 

This invention relates to an ear-muff 
<^Wy such as is used in noisy situations 
to reduce the sound level at the ea, drums. 

An ear-muff assembly for this purpose 
may compnse two muffs designed to^- 
close the ears, these muffs being joined 
.7 t ^nng^lwod which emends around 
^e back of the neck or over the bead and 

^° moffs against 

Ae head and thus effect an air seal b^an 

fej. I'fr' "^"^^ »he head. 

comprise a plastics mould- 
in^ o! d>* form having a mouth around 

T^ii^ ^ ^^^'^ f^<^ sheeting 
swround. this surround being of holloW 
torojdjd form and filled with flexible 
foamed plastics materia] such as lhat sdd 
under the trade mark "ESTAFOAM" ot 
with a iqujd. A sound-absorbing material 
may be diyosed in each muff; for example 
a laya of foamed plastics maleriaJ may Ike 
the infenor surface <rf the muff 
c.^^ ?° ^r-muff assembly such as de- 
P"^''^^ paragraph, it is 
d^ble for the sake of comfort ade. 
quale sealmg of the muffs against the bead 
«>at the pressure on the head should be 

jact b^een each ear-muff and «he head 
I^us the force exerted by each muff diotdd 
to the plane of the ring of con- 
tact between the muff and llie heldVSls 

AccMding to 4be present iDvention. there 
IS provided an adjustable ear-muff ^ssem- 
Wy compnsM^ a pair of goieiafly dish- 
foim ear-muffs respectively adartted to 
engage over tie ears of a bunan h»d. and 
a spnng head bandl or neck band wWi 
[Price 25p\ 



opposite end portions which extend didaWv 
through rcspcclivc guide channek provided 
fterefor on the exterior of the w-mnfe 
for r^enbMi of the muffs on Ac hand, 
inner boundary sinface portions of the said 
guide channels being consUtoted by resnec 
uvc convM surface poriions with wl^ 
respective inno- main faces of the said end 
Ix«ions arc in substantially point contact, 
f t^r**' said goide chWb hav^ 
"tJ^^^P^K^ to Ihe imier maii 
.kI^^ n®l^. r?^** extending through 
the chamiel) whfch is gieater than the thi<^ 
ness of the end portion extending throurfi 
^ channel so that the k)caiion and C 
dmation of tne ear-muffs relative to Ae 
tend are adjtBtaNe in accordance with the 
shape of the head of a person wearing *e 
assembly. Jt will be appr^iated that if tl 

B one that is closer to the head of the 
w«arer of the assembly when inTe. 

llic convex surface portions boundino- 
the respective guide cbainek provideHS 
S? fl'f^ ^ «.bstantkay ^he^ 
^H^^i.*^.*^ end portions 61 the 
head or neck band ans preferably arcnalely 

whach mteisects the convex surface por 
tKH^ thempectivc inner radn of curvatoc 

«,.Jl>!?^ " being 

wal to or grrater than the respective ladH 
of oummie of the convex surfa^^^" 

^ of the area defined 

wd^ wifli ftc convex surface portion in 
question « acbpted to contact thVbead 5 
a person wearing the assembly. 

In an ear-muff asonbly embodvine th* 
™tjo^ the depth of e^^STSL^ 
-^m«surcd peipendicular to the haZ 

orneckband«tending through the channel 

Af S^er than 

Ae th^Bess of tte end portion in questi<^ 
Tlie gttde channd provided on the exterior 
of each car-muff may be fonned in^ 
momiting pad which is dther secured to or 100 
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integral with an outer surface portion of 
Ibc eai-muff. Lateral boundary surface por- 
tions of each guide channel may be pro- 
vided by opposed lugs which project out- 
5 wardly beyond the inner boundary surface 
portion of the diannel at respective opposed 
sides of that inner boimdajy surface portion 
and have rcqjcclive flanged end portions 
vMch project towards one another so as 

10 to limit JDOVcrocnt of the associated end 
portion of the band outwardly <rf the inner 
boundary surface portion of the channel 
there remaining between the respective 
flanged end portions of the luss a gap 

15 which is narrower than the v/rJ»h of 
associated end portion of the band. Allema- 
tively, each guide channel may take the 
form of a dot having a lateral boundary 
which extends corr.oleiely around thai end 

20 of the bsnd v^'hich extends tbroarh the 
channel. 

Referojcc wDl now be made, by way of 
example, to the accompanying drawmgs, in 
which: 

25 Figure 1 is a perspective view of an ear- 
irnrfi assembly embodying the invention. 

Figure 2 is a plan view the assembly 
from" bdow. 

Figure 3 is a rear elevational view of the 
30 assembly, 

Fiffure 4 is a side devational view of the 
assembly as rotated through 90 degrees 
about a horizcoial axis» 

Figure 5 is an elevational view in section. 
35 and to an enlarged scale, of an ear-muff 
of the assembly^ 

Figure 6 is a view of part of the muff 
sectioned along the line A — of Figure 5 
and rotated through 90* about a horizontal 
40 aTds^ and 

Figure 7 is a fragmentary elevational 
view, similar to that" of Figure 5. of a 
modified form of the mufF. 

The iilnsUatcd ear-muff assembly com- 
45 prises two ear-muffs 1 and 2 each of which 
comprises a plasti^ moulding of dish form 
which, as seat in Mgure 4. is of approxim- 
ately elliptical cross-secUon transverse to 
the direciion in which the moulding is 
50 dished. Each of the dish-form plastics 
mouldings has a mouth defined by a rim 3 
(s^e Figure 5), A surround 4 of flexiHe 
sheet plastics material is clipped to the 
rim 3 of each muff mouth, the surround 
55 being of hc^ow toroidal form and filled 
with flexiWe foamed plastics material 5 
so as to provide a muff cushion which 
is intended to contact the head ci a person 
wearing the assembly along a ring extending 
50 around the particular ear to whidi the muff 
In question is applied. 

A motmting pad 6 is secured to or formed 
integrally at tl^ exterior of each muff op* 
posite the centre of the mouth of the mnff. 



Each mounting pad has an outer surface 65 
portion (relative to the bead of a person 
wearing the assembly) of convex curvature 
in two planes at right angles to one an- 
other. PrcferaWy, the radii of curvature of 
each such ouie/ surface portion in ihese re- 70 
spective plaiies arc equal, so thai the $i!rfacc 
portion is spherical In this case, the cenUe 
of curvature of each such outer spherical 
portion preferably lies at the centre of die 
area defined by the ring along which the 75 
ear-muff provided with the convex surface 
portion in question is adapted la contact 
the head of a person wearing the assembly. 
This is indicated in Figure 5, where the 
radius of the spherical outer surface portion 80 
of the mounting pad 6 provided on the 
exterior of the ear-muff J is denoted by r 
and the centre of curvature of this surface 
porU'on JS seen to be situated in the plane 
cS and at the centre of the annular head- o5 
contactmg surface ci the surround 4 clipped 
to the rim 3 of the muff. 

Each of die mounting pads 6 is made of 
a material having a limited degree of re- 
silience, such as a hard rubber, and, except 90 
in the 'case of Figure 7, has, as seen in 
Fisure 5, opposed upper and )ov;er Jugs 7 
and 8 which project outwardly beyond the 
spherical outer surface portion of the pad 
so as to provide respective lateral bOunuary 95 
surface portions of a horizonlaDy exiendiiJg 
channel 1 1 widi an inner boundary surface 
portion (relative to the head of a person 
wearing the assembly) which is constituted 
by the spherical outer surface portion of lOD 
the pad. fhe Jugs 7 and 8 have respective 
inturned flanged end portions 9 and 10 
v^jch project toward one another so as to 
provide respective outer boundary surface 
portions of the channel 11. However, the 105 
flanged end portions 9 and 10 cf the lugs 
7 anJ 8 do not mzct okc another. As will 
be apparent from Figures 1 to 4, the illus- 
trated ear-muff assembly includes a spring 
jieck band 12 opposite end portions 13 and HQ 
14 of which respectively €^xtend through 
the channels 11 provided by the respective 
mounting pads 6 of the ear-muffs 1 and X 
Because each end portion of the neck band 
is wider than the gap between the flanged 115 
end porticms 9 and 10 of each pair of lugs 
7 and 8, the end portion of the band is re- 
tamed in the relevant channel 11 against 
movement outwardly of the inner boundary 
surface portion of the channel by the flanged 120 
end portions of the lugs. 

The innw main face (relative to the head 
of a person wearing the assembly) of each 
of the end portions 13 and 14 of the band 
12 is m substantially point contact with the 125 
inner boundary surface portion of the chan. 
nd 11 through which the relevant end por- 
tion of the band extends. Further, cadi of 
the channels 11 has a depth— as measured 



perpendiciilar io the inner main face of 
the end porlion of ^he band extending 
tbrougb tbe cbanne)--which is several limes 
gfeaHtr than the thickness oX Uje end por- 

5 tjon. In addition, each of the channels IJ 
is of sufi&cient width to permit 4he muffs 
1 and 2 to be slid along the respective end 
portawis 13 and 14 ol the neck band 11 
Tlic neck band 12 is fmned from a flat 

10 strip ci spring steel. The end portions 13 
and 14 of the band are each arcuately 
curved to an exteirt of about 155*^ with a 
curvature whose radius is l"/ic inches. The 
arcuately curved end portions 13 and 14 

15 of the band 12 are joined by a neck-encirc- 
ling portion 15 ci the band vfhkh has a 
radius of 2J inches and extends over an 
arc of about 140'. The width ci the band 
^^ '^ i inches and consequently the channels 

20 11 are <rf at least tins width. When 
assembly is fitted to a head, the radius of 
curvature of bSe neck-encircling porlion 15 
<^ the band 12 will geoCTally increase to 
an extent detennined by tbe size of the 

25 head. 

As win be apparent from Figure 5 and 
Rgure 6, the latter of wiuch is simply a 
view of the mounting pad 6 seen m Figure 
5, each of the channels 11 is symmetrical 

30 relative to a plane extending centrally there, 
through transversely b^een the lugs 7 and 
8 bounding the channel and relative to a 
perpendicular 0ane which extends centrally 
through the channel transverse to the lona- 

35 tndinal extent of the channel. However, with 
a view to accommodating the head taper 
of the average wearer, the channel is poa- 
tjoned so that the first-mcantioned plane 
makes^ an angJe d d approxhnately 10* 

40 to 15** to a plane which passes centrally 
and borizont^ throu^ the relevant ear- 
muff when the muff is in the orientation 
thereof shown in Figure 5, ie. with the 
surround 4 extending in a vertical plan& 

45 Because of the subslandally point con- 
tact between the inner main faces of the 
rcspet^ve end porUons 13 and 14 of the 
neck band 12 an4 the inner boundary siir- 
face portions of the respective channels IK 

50 and on account of the dimoisicsnng of the 
channels 11 and Ibe ^d portions 13 and 
14 relative to one another* each of the ear- 
muffs can rotate to a limited ext^ uni. 
versaHy relativi to the band 12. This has 

55 the result the force exerted on the 
head of a person wearing the assembly by 
each mu£[ is normal to the plane of the 
ring al<mg which the simound 4 the muff 
contacts the head To make the assembly 

w suitable for use <m heads of differatt a2es> 
the muffs I and 2 can be slid along the 
ftspecSve end ^<Htkni5 13 and 14 <^ the 
band 12 as required to bffag the muffs into 
portions in which tb^ respectively engage 

*5 over the cars €i a perscxi wearing the 



assembly. To hinder the muffs 1 and 2 from 
slidmg off the respective end portions 13 
aiid 14 of the neck hand 12, the end por- 
ti<ms are provided with respective plastics 
end caps 18 (sec Rgnre 2J. 70 

As indicated in Figure 5, the interior sur- 
faces of each muff moulding is lined with 
flexjWe foamed plastics material or other 
acoustx:ally advantageous material 1^ A 
layer of Jead-impregnated flejuble plastics 75 
material may be placed between these sur- 
faces and the foamed plastacs material 

In the case of the modified ear-muff 
^omx in Egure 7, the flanged end portions 
9 and 10 ci the muff shown in Figure 5 can SO 
be thought of as joining one another so 
that, in place of the open channd 11 a 
closed slot-fonn channel 17 is provided for 
the relevant end porfioD of tbe neck hand 
IZ In other respects; the modified muff 85 
Js the same as that illustrated in Figure 5. 
To brii^ the modified muff into position 
an the relevant end poitbn of the neck 
tend R this end portion is sUpped through 
the channel 17 before attachment of the 90 
associated end cap 18 to the end porticm. 

V/HAT WE CLAIM IS:— 

1. All adjustable ear-muff assembly 
compn^Dg a pair of generally dish-fc«n 95 
ear-mufis respectively adapted to engage 
over ^e ears of a human head, and a spring 
head band, or neck band, with opposite end 
poitions which extend slidably through re- 
specdve guide channels provided therefor 100 
on the exterior d the ear-muffs for ret«i- 
tion of the muffs on tbe band, inner bound- 
ary surface portions of the said guide chan- 
nels being constituted by respective convex 
surface poitions with whidi respective innor 105 
main faces of .the said end portions are in 
subst^idally point contact, and each of the 
said guide channels having a depth (per- 
pendicular to the inner main face of the 
end portion extending through the channel) 110 
which is greater than the thiokness of the 
end portion extending throng the channel 

so that the loc^tioa and inclination of the 
ear-muffs r dative to the band are adjustaUe 
in accordance with the shape of the head of 115 
a i>erson wearing the assembly. 

2. An ass^Uy as daimed in claim 1, 
\^4ieFein the said convex surface pordons 
are substantially ^hericaL 

3. An assembly as claimed in claim 2» 120 
wherein the said end portions are aicuatdfy 
curved so as to extend in a common plane 
whicA intersects the said convex surface 
portiOTs, the respective inner radii of curva. 
tuie of the sad end poitiwK in the said 125 
c<Hnmcm plane being equal to or greater 
than tiie reactive radii of curvature of 
the said ctmvex surface portions in that 
plane; 

4. An assemMy as claimed in daim 3, 130 
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iDvlierein the centre curvature of each 
iJie said convex surface portions lies at 
the centre of the area de£uied hy a xmg 
along Md>ich the ear-muff provided with 
5 the convex smface portion in question is 
adapted to contact the head of a person 
wearing the assembly. 

5. An assembly as claimed in any pre- 
ceding claim* wherein the said depth is 

10 several times greater than the said thickness. 

6. An asseanbly as daimed in any pre- 
ceding c)aim» i\iiereJn each of the said guide 
channels has lateral boundary surface por- 
tions 'Which arc le^ctively provided by 

15 opposed lugs that project outwardly beyond 
the inner boundary surface portion oi the 
cbannd at oppoate sides of that inner 
boundary surface portion and have respec^ 



tive flanged end portions which project to- 
wards one another so as to limit movement 20 
of the assocbted end porticMi of the band 
outwardly of the inner boundary surface 
pcvtion of the channeL 

7. An car-muff assembly substantially 
as hereinbefore described with reference 25* 
to Figures 1 to 6, or Figures 1 to 6 as 
modified by Figure 7, of the accompanying 
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